Modern medicine has created and utilized large numbers of simple and sophisticated instruments and medicines to cure and prevent heart diseases and promote heart health. Since Sir William's discovery of human circulation in 1628 AD, cardiology has made tremendous progress in diagnostic tools, therapeutic and prophylactic techniques, and medications. In 1929, Forssmann, a medical student in Germany first showed that heart can be approached in a human by insertion of a tube into the vein of an arm. Later this technique was developed into the diagnostic and therapeutic techniques of cardiac catheterization and he was awarded Nobel Prize.
Pediatric cardiology is the super-specialty that deals with heart of the children 4 that emerged from the dual sciences of pediatrics and medical cardiology. [5] [6] [7] Modern pediatric cardiology can be traced to the work of Canadian physician Dr. Maude E. Abbott, whose important contributions appeared in 1936 (Atlas of Congenital Heart Disease). For all her original contributions, including the publication of the book Congenital Malformation of the Heart (1947), Dr. Helen B. Taussig, Director of Children's Cardiac Clinic at John Hopkins University, is considered the founder of pediatric cardiology. 4 Development of sophisticated echocardiography has led to significant advances in the field, particularly in the diagnostic arena of pediatric cardiology. 8 Recently, efforts are underway on genetic and molecular searches to diagnose and treat heart ailments both in children and in adults. However, thoughtful use of hands and the stethoscope are still the major tools of diagnosing diseases in countries short on modern medical resources, like Nepal.
PEDIATRIC CARDIOLOGY IN NEPAL
Various government and private institutions have been working to improve cardiac care for adults and the elderly, 9 however, few have been involved specifically for the cause of pediatric cardiac care in Nepal. With the increasing detection of congenital heart diseases due to availability of trained manpower and better equipment, there is an expanding population of pediatric cardiac patients, which is accompanied by a rise in the demand for proficient and professional cardiac care. 10 Furthermore, a rapidly increasing number of medical graduates and pediatricians in Nepal (135 pediatricians practicing in 2004) 11, 12 have created a need for pediatric subspecialty care, such as, pediatric cardiology, in the country. At the time of writing this article there is only one academically qualified and Nepal Medical Council registered pediatric cardiologist in the country. 13 Pediatric cardiac care is in its infancy in many developing and least developed nations, as is the case in Nepal. At KCH -which, established 42 years ago, continues to be the only children's hospital in the country 14 -pediatric cardiac diseases were previously managed by general pediatricians and general physicians; specialized care for the pediatric cardiac patient began here with the establishment of a pediatric cardiac clinic in the hospital in 1997 through the support of American pediatric cardiologist Anne Wedemeyer. She also provided short-term training to Nepalese doctors working at KCH and was instrumental in establishing a 6-bed cardiac unit on December 3, 1998. 15 Clinical and managerial support from physicians, paediatricians, general cardiologists and the hospital administration has been noteworthy. The Department of Pediatrics, IoM, Tribhuvan University (TU) also played a role in the initial days of establishing cardiac beds in KCH.
Since there was previously no pediatric cardiologist in the country, this unit was then kept under one of the medical divisions of KCH. The addition of a floor in the old building of KCH resulted in the allotment of 12 beds for cardiac patients nearly two years ago (2002) . Regular outpatient services and inpatient care have been made available within its limited diagnostic and therapeutic facilities.
Thus far, KCH has been providing medical management for pediatric cardiac patients and continues to be the only facility in the country with staff and resources dedicated exclusively to children with heart disease. Surgical care for pediatric cardiac patients has been provided either by the institutions that have open-heart surgery facilities in the nation (Tribhuvan University Teaching Hospital (TUTH), Sahid Gangalal National Heart Center and Bir Hospital, all in Kathmandu district) [16] [17] [18] [19] [20] [21] [22] or by Indian and overseas heart centers. The increase in the diagnostic facilities and irreparable heart and lung consequences of congenital and acquired heart diseases demands early cardiac interventions and long-term care; [23] [24] [25] present facilities cannot meet the existing need for this relatively high-level care, and only those patients who are able to travel to Kathmandu have access to specialized pediatric heart care. More facilities equipped, trained and prepared for this specialized care -particularly outside the Kathmandu valley -are needed to adequately address the burden of disease in Nepal. Since the establishment of the pediatric cardiac OPD and Unit, we have also been providing clinical teaching and exposure to various grades of nursing and medical students.
In addition to the added facilities and trained manpower that will be necessary for the advancement of pediatric cardiology, modern diagnostic, monitoring, and therapeutic equipment will be integral in the establishment of high quality cardiac care in Nepal. Presently, most pediatric facilities lack even some of the most basic pieces of equipment for cardiac evaluation and monitoring (pulse oxymeters, electrocardiograms, basic cardiac monitors) as well as moderate to high end diagnostic devices, such as echocardiography machines, cardiac catheterization devices.
Finally, as discussed above, there has been a lack of research in pediatric cardiology in Nepal. Investigations in this field are essential to further elucidate the burden of disease in Nepal and guide clinicians in diagnosis and treatment. Pediatric cardiac diseases, particularly those of infectious etiologies, may show considerable variance between countries; as a consequence, it is important to collect data and conduct research that is specific to Nepalese children. In order to develop a strong research program for pediatric cardiology in Nepal, international collaborations, which bring both technical training and capacity as well as financial support, should be actively pursued and established.
Various contributions over the past sixty years have made pediatric cardiology a well-developed specialty in the field of modern medicine; however, Nepalese children are still suffering from the infectious and many preventable pediatric cardiac problems. Ultimately, the fundamentals of education and economic development are the keys to a successful program of controlling and preventing infectious diseases including childhood heart disease. [26] [27] [28] 
PEDIATRIC CARDIAC DISEASE IN NEPAL: A CROSS SECTIONAL SURVEY AND REVIEW OF THE LITERATURE
Our review of the literature on pediatric cardiology and heart care in Nepal revealed a substantial lack of available data on the condition of children's heart disease and treatment in the country. In order to survey the etiologies of cardiac disease encountered in the hospital setting, we have documented, reviewed and analyzed all pediatric cardiac problems encountered in the regular pediatric cardiac unit of KCH.
Previously, a retrospective analysis of pediatric cardiac problems amongst children admitted to KCH over the course of one year (1996-1997) was published, marking the first scientific survey of pediatric heart disease in the country. 29 Our observations and experiences, along with several previous reports, have revealed clearly that the majority of the pediatric cardiac health problems are due to rheumatic heart disease, [30] [31] [32] [33] [34] [35] [36] [37] followed by congenital heart disease. [38] [39] [40] [41] [42] [43] [44] [45] The pediatric cardiac problems that we encountered in the cardiac outpatient clinic and cardiac inpatient unit of KCH over the course of our survey are outlined in Box A. confirmed by a pediatric cardiologist based upon appropriate diagnostic methods and tools available in KCH and the hospitals of Kathmandu.
Rheumatic heart disease, congenital heart disease, pericardial effusion, infective endocarditis, and congestive heart failure secondary to pulmonary infections were the major causes of hospital admission. In particular, the finding of infective endocarditis and pericardial effusion as major causes of morbidity in Nepalese children should be noted, as these remain important but often unrecognized causes of mortality in children in Nepal. 46, 47 Less frequently seen diseases during the survey period included natal and perinatal heart problems; however, these conditions account for a significant burden of disease and should not be neglected. [48] [49] [50] Kawasaki disease has also been previously reported in Nepal 51-53 but was not encountered during the period of survey. In addition, reports have appeared on the cardiovascular effect of atherosclerosis and psychophysiological response in stunted Nepalese children. 54, 55 Male cardiac patients were greater in number than females in our observation and in the published literature. The hospital stay of cardiac patients varied from 3 to 43 days (mean 14.9 days). Of the 54 admissions over the six-month period, three patients died, as a result of the following conditions: ventricular septal defect with congestive heart failure and pneumonia; RHD with infective endocarditis; and rheumatic mitral regurgitation with mitral stenosis.
THE FUTURE OF PEDIATRIC CARDIOLOGY IN NEPAL
Pediatric cardiology is a relatively young field in Nepal, and much work is needed in order to develop the field to successfully serve the need that is reflected in the burden of heart disease in Nepal's children based upon our observation and literature reviews. The challenges in advancing heart care for children in Nepal will be great, and we believe there are four major areas to focus on in the coming years: building institutional capacity, expanding human capacity, obtaining diagnostic and therapeutic equipment, and strengthening research and international collaborations.
In addition, the paucity of pediatricians trained in pediatric cardiology and pediatric cardiac surgeons may further limit the potential of potential pediatric cardiac care in the country. Certainly, pediatric cardiologists and pediatric cardiac surgeons should go hand in hand in the days to come to improve pediatric cardiac care. Furthermore the capacity and skills of nurses in pediatric cardiac care is equally important, since the regular and intensive cardiac care and delicate post-surgical management required for children is not possible in their absence. Specific and systematic training for nurses in basic cardiac care is an essential component of comprehensive and professional pediatric cardiac care but, to date, has been very limited in Nepal.
Creative hard work, courage, patience, transparent governmental institutional support, international networking and collaboration will help proper and scientific cardiac care of Nepali children. Several national and international organizations could provide important assistance for controlling the preventable and treatable infections associated with pediatric cardiac disease and heart defects and research on pediatric heart disease in this country, which, we think, should be the basis of pediatric cardiology in Nepal today and in future.
